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and make this magazine a collaborative effort for 
the genuine representation of diverse creative 
voices. 
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Dear Readers, 


Thank you for exploring the first edition of TOMATO! We value your feedback and want to 


hear your thoughts. Your suggestions will help us make the next edition even better. 


Dr. Narendra Kumar Singh 

Assistant Professor, Department of Mathematics, 
M.B.G.P.G. College Haldwani, Nainital, Uttarakhand 
nsijwali@ gmail.com 


1. WMT (Editorial) 01-02 
2. AS afore st arat 03 - 04 
ats PAR Rig 
3. Ofeafsas sarfafe (Euclidean Geometry) 05-10 
tafe flareca 
4. One Strip, Endless Surprises: The Mébius Phenomenon 11-15 
Rakesh Biswas 
5, Carers factor wa afaca wea 16-17 
(Numerical analysis: Introduction & Applications) 
Uepot aaa 
6. RELIGION NM MATHS=@ 18-19 
Himanshu Bhatt 
7. Mra SX sce GT MATA: We arate Oar 20-21 
HOT ex TaTT 
8. The Spiral of Life: Understanding the Fibonacci Series 22-24 
Upasana Negi 
9. The Story of 19 Camels 25 - 25 
Ritu Goswami 
10. Gist Wefte sfers 4 26 - 28 
Oita wd 
11. Amalie Emmy Noether: Most Influential Women 29 - 35 
Bharti Joshi 
12. bts afeen aftrag : ahaa firakarht 36 - 39 
xfRH wa 
13. World of Mathematics Back Cover 


Tayyaba Fatma 


1|Page 


01 waren (Editorial) 


TOMATO 


way & ae é sar as A waa (Geometry) HT WaT St Tea 81 Ta 
we adem sot sid Gad @ sik ot Go wt tad @ ae waa A A a 
sad oe of sfeeaea adt 2 fe ced & ude am en walafa 4 aener 
OX We Sd SSH Tener se saat VA SI Ge S OM 4 alt & 
may S aed eas ala So A ane @ fe waste ter fava @ ford 
UPS 


at aka ot ef 
varfafe al aftr et ue rat & wa A wt Ser ore @ GT saat (space) 
ry, Rafe sik saat & seat SF wala e1ae aoa wt 
Ueda rast A A up at ord sige & Gad & ae & sao A gan 
ae Atals Hel OT Gea sista wt wert BP at wert ¢ Je Ta srt 
@ fe cnftfa eq at safe aga ae A eel 


“sorfefc (Geometry) Mea We Beg "fa S sa s ferret sel es gedl, sie 
Herr feet eet g aml catia & fear, soiaha, agen sik oa A 


waa safe da vor wt ed @: aeaisar eT apa & ay), 
PERS (BIA apa & wey) sR cdhiqdia (wars spat & ayy cers 
aR ot Ue TAA Sal wed set s1 sued ue WH waa st wad e 
fat HS Wel WW VERIGH ad sl sR HS Wiel W AHRMAH apa el 
Barer & few, set eae me uP Meo ERS (Torus) BY TI 


aR Med VW Us APRA Ghd & Tex Atel VT UW Ge YORI 
ddl 21 Usa GU sik wad Ad saat apa AW" 


Taste of Mathematical Observations July-September, 2024 


a Ree Pigs 


ane & vam sie A em afeas art wfauiea He axioms sik 
postulates @) Sat HW, SA sta ux vase wt sat sik See faxcyr 
fea Tal afeafsaq vafafa catia ar wad uRfa wo Ss ok Saar 
sua ghar wk & weal aie aici A as OHA w fea oa 2! Fe 
saa F wore Udel sik se-sra ageii & ul S daft 21 


geasar cotta ge sfteronsi a watei uw enna & ot 
fagel, tarsi sik wal & qo or al aed @1 a afterod afl 
qedisar vara or stu sadt & sik saer sua wat al a oe 
HR Ws wt sa Het & few fear ona 1 aeafsasr wahfa F ge 
Feag sauonsit A fig, Ra, waa, elo sik Aya wmfaa zs 


Tiftra, fast siz vias & faear six ste A wanafa st daa yer 
wt 81 one Ue Ba wate & seq & faa afta wt ws Guereest 
(Algebraic geometry, Differential geometry, Euclidean geometry, Non 
Euclidean geometry, Analytical geometry, Projective geometry, Convex 
eeugties Discrete geometry, Topology, Riemannian geometry etc. ol aad 
# oh Sad soa S & ofiga Ga # oh a a UR Sate Sar Bt oTaT A 
Gel Vara eA aftr ol usd, SHEA sik Ghat & fers oka wt Heat SI 


ml al & erat Ff etAet (Taste of Mathematical Observations) ® Yur 
sip oI ee ee See os a 2 oe 
Ua sh Wael esa fara, we... HT forsant sa at wi é sik sate 
@ fe ae famant oF ue frome Prune | 


-_— 


3 CAC 
a ee 
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AS witra et oar 


ee ARS DAR fie 


At oni see oat SRS Ht Yar Vic versal S BS BE, VET 
AA flere Gar durad) & ue weft wont ea S uss Be Ht AX 
farsi, ot urate fends 4 were seme 2, SAH aterm Yel & uid was 
Gk on ak 3 uranisre seadt & fore aga wldag 1 sae eraiern WEI & ofa 
Baile J AS WR TST WUT STA! 


RR Vat star Fup Hecauel ats raft fears WA fees) & 
Tepreis Vere ft art Re Mat BX AeA S Sra, forest Tet sik ota} 
wal & aR afta AY ofa ws! Sab Dees 3 fava & ula A Board 
SIU Hl AHR oF AF Aecagel yeep PTs | 


Sah ae, HA Gal Han A corel sex Hite Gare, tNchere A wast fear 
chornftra ot une we F fog ais, cies Tad we Ge sa wt Gal verd 
) & arta SF sa Was UT! Bed sR stodt wan A chet ae wt fren 
Bell > Fst UR AST THis Stan! flash & St fears waa > |S ararfers Yet a 
aR arpita fear szet sear ef fe F carer a aleaeEr a4, 4 fe ara A 
PRE FAS | Se aa 8 fe SzHt Bs wel eh, cea Sa oa A ake & yuna F 
are FA ik fea FA cH 


aldt six aadt wan F ea caret ae 4 Use oh afore & ore AKA|aR 
Pra Y, dfs arg) F art faval a aifie waft tal Yel Sik Saar UROTA 
Ue Ba f ss Sa A aftr AAR ory fava & ade yaa Ha sip sn 


10d Hat & aa Hr was a few dea Yell TARSat SiR aRedt A 
Tforeat & Ue ofa ued S ART VaR WUifdd Sat, AR Ge Re oes oT Up HIST 
ak atl Sletifee, scart & wasitteh ores A unde 1 gE & ek AR ag 


Seay Sie GRaA SI GTS cera, sie AY Aeiforp fexn wt sar Ars fear! 
AY ade Ht vers ot Saat & uRadaant el, feratay Fa HIHl Sa dH UH 
ara guragnet Rie si afta Tadd SR Hl oe V1 sha a & anfegha & 
fa F Saar SAR STURT TET 
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so wae & cage, aie Ae when &t dant & eR 
Fel orel galeat St AAA SAT UST! Yoardt vara F 
Sa BH & Tae, FA ee PHcy & ae ane at aul F 
mor usa fear <areaa, ake ik faftrr Pareto 44 
304 Ga sk WA I Fray, fear uo 2003 A Ae 
G-sR-Up) Wal wl Waal & wy F fa 


2008 4 AA angansct-aes ot dant & fore afore usr Be fea, wet 
Qeatd 8 ofed Valet 4 OSA UST SA SUG 4 YS Ae Haus Ht Hea 
frais sik sare f feet staemun or War Gea fear ore V1 sic: AA ASP 
fear fe sa WY waa vec S Hel Geax V1 2016 F teas & few A4hara ait 
® oa, Wt Gare Si. ere ee. Hl suf vawadt Tea, daft 
faxfderca & urst fear F OrRa 8) | Stat sige sik GRA oT efPeto AR 
fa site Toa Yet! Gah Arfaghs F, AF afore wt fea srauunsit Hr 
Fe ee ee alee eas 

] 

SU TOR, a cas F ont aap hed & Gor Su S aR Usa Ve- Vee 
foray wave Ss, GR Tae SF GsiRUw aH oT aH fers SRM 2 ae A AA 
So eae eee 

Ul Ustad Ut 2016 S 2018 aw! 


SA Wah Taya, At Brent oar sitet +h 
a 81856 ag thot Uh tel g ak eAaM Shes 
ot fean A Iya VT Vel S| SA Stqua B AA Share 
fer SRaat Usp Prax ular @, ford wut sara ae 


St eurh wate urer atet S1 AA har ¢ fe eet 
tafe PRax Dar a at Sch @, a fe Geaarsht S1 


safe, Aa Yea @ fe aig wt scr sas A Shes & fear wt eat 4 
Sei uted oxy eae olen aad aM & few ud | oe airy frat 
aa A tes O GaN, al side SR ae: St IS GTI 


ats Pan Rs, sss, wide, scart wars faxfsaram a afta & 
Be Pee Se eres dees ee a ROU 
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is al warferf (Euclidean Geometry) 


oe cafe area 


adas & WHa & Bart ara 4 walaia ot va fay or up 
Rreidte uid ara foray de ed ql fg (point), YT (line), Ta (plane) TT 
US (surface) Sale Ht say GA age S enta wl ms wl Gad 
ROR API st Sade a iI ae hail 


RR fag sid & eae: 


afdeas 4 4 Heat of afata wo F uhurersi & wu A yega fear 
Sen sd SF WR Vaud ow uNY uUedcs AHH GH & wei 
23uRue tax fea st 8 oo uRue Ae dt oT vet z: 


(A point is that which has no part.) 


(A line is breadthless length.) 


“up tear & fe fig Baz 


(The ends of a line are points.) 

<uUp uel tar Ue tar 2 oh waa we fageil & ae ane ea a fea 
art @ 
(A straight line is a line which lies evenly with the points on itself.) 


“Up US de @ ferret daa cars aie ales Bld 2 


(A surface is that which has length and breadth only.) 
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* Us & fear tare sid & 


(The edges of a surface are lines.) 


*Up Add US Val ys ¢ Wl wag ue Met Panel & Ge woe ST 
a fera state 
(A plane surface is a surface which lies evenly with the straight lines on 
itself.) 


@ fet 
IT Utd St Ved ase HRuay, afer 
URMYH Ue (Primitive term) HA 
voidia deca wr Gur at gs afk 


Ba 
Wd se yea fed of oe 4 pe fo 
Riad GRU A uss ak cig & dal F a 


al 

far pe val wl UR Ua (Primitive term) HA feat ore 
ukufed adt fea ora eisafae cafafa A ea fag tar sik da afeas 
® weal F waa Us) ol unre weal & Su AY AMHR ded ei Hac ae 
ad sag @ fe ea 4 siagitrae wa S Prefta ex ved & aan uifae 
Weal ot Vera S UP Hr Tad ZI 


fag feu wa Sw AAA St GCM SB eae HU aad A "ead: 
ado wear USA saHl a anf a fafa fags wT a arft 
(Axioms) SR SACURUTE (Postulates) | FV sfyeaRo Beg SI WaT GA 
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ufetica (Elements) Ht vech qeae Ht Yostd 4 gers 4 Wada 
warfafa & fee ute sfterunt ake a, fore Fatt a day A wer var 
ere fe vine de ent sqarfea fear wa 2): 


Pafeked pt A fear oe: 
1. fereit oft fag S fret wt fig aa cet var Get | 


To draw a straight line from any point to any point. 


2.u@ Ufa det tar ot Peaz ue elt Rar A sors (fearenhea) Hear 
I 
To produce (extend) a finite straight line continuously in a straight line. 


3. fret at Oe ok aft fea ae ga or aula wear | 


To describe a circle with any centre and distance (radius). 


4. Gut GAS UP Gat & arax ed z! 


That all right angles are equal to one another. 


5.(MaMiae Resta): ae at eet Lars we ust areft up Ait Tar 
UH Saw & siake wot wt al arent a wa sad 2 at at 
eh Tare, afe afifia ora aH aes wid oat sa aw fad F 
fra aa & alo at wae S oa ee 21 
[The parallel postulate]: That, if a straight line falling on two straight lines 
make the interior angles on the same side less than two right angles, the 
two straight lines, if produced indefinitely, meet on that side on which the 
angles are less than two right angles. 
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aaa wp wu a had 
Aftfa ngs & sir wa ak ad = 
aun dh Fas Wal wa a Se sfedia 
of ard é1 
aft afta 2: 


Lot dhe up & de & are att Fa uw ae & aoa MAF 
(qeafsaa tse er were Wr)I 
Things that are equal to the same thing are also equal to one another (the 
transitive property of a Euclidean relation). 


2.Ufe Ra Hl arat A Gist we, at uot away ed f (MAMA GT 
aniete TT) | 
If equals are added to equals, then the wholes are equal (Addition property 
of equality). 


3. af TAR Sl aera A A Ve WE, A sae aa Se F AMAT 
TI Ucld W)I 
If equals are subtracted from equals, then the differences are equal 
(subtraction property of equality). 


4.o dh ue gay a Aa url Fd Up gay & awax edt e olaadi 
TT) I 
Things that coincide with one another are equal to one another (reflexive 
property). 


5. aegt unt aa ur a ast el 


The whole is greater than the part. 


sry fae se st Suen e fe wars wt eont ag wef 
afée sie vert ael arf of afeas ot aot vegfa & few 

qn an ee esa 

l 


i 
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BEETS ed, 


Soa aed 81 Uecafsar 


Ufets see FRITH ERI WAT oT 
waa grates ot fae et at equi edt @ fred we snpfa aw 


daa A aR fag we eMiaka fear oat 1 


EUCLIDIAN 


£ BE me 


& po wa fea suhag tent wife ef fram fa smd Ww We 
Hea St saga sd ut wa fe aes gst VARI A Gh..." 


amt BAe 120 fet & aeaR al Alar 8 


July-September, 2024 
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DIFFERENT TYPE OF GEOMETRIES 
Surtace of 2 
Euchdean Surface of 


ice sphere a Saddle 


Zero Curvature Positive Curvature Negative ee 
Euctidian gec Elliptic geometry Hyperbolic geome 


a 21 afeatsar watts & atest A ascael squat & fred wa 
ee 


Positive Curvature Negative Curvature Flat Curvature 


Wecisar aR ARafeatses cotta Vt sterr-serT Ter BT ceae 
@ fora Serre URUTe sik wae el Tale Sa Ge TAMA =, 0a 
fe aes ciat FH Gad aquar, a we afer sia ot & oe fe 
Tara Varsit wt uefa sik at wt saerunl 


vafta farce, UST fas ict, ducH Helfdercag scetate fayfdencaa 
Sig eee ed fe eT Se Bo 
UI S| 
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One Strip, Endless Surprises: 
04 The Mobius Phenomenon 
TOPOLOGY Rakesh Biswas 


Though the objects below are of dimension three but their surfaces 
are of dimension two. If the outer skin of an object is smooth and has no 
sharp edges then such a surface is called an Ordinary Surface. If we observe 
carefully then we notice that the skin of an apple has two surfaces (outer and 


inner surfaces), the soap bubble also has two surfaces and a piece of paper 
also has two surfaces. 


In our three-dimensional world, Johann Benedict Listing and 
August Ferdinand Mobius independently found an amazing one-dimensional 
object in 1858 called Twisted Cylinder or Mobius Strip. 


The Mobius strip is a 
fascinating and unique geometric 
shape that has only one surface 
and one edge. It can be created by 
taking a rectangular strip of 
paper, giving it a half-twist (180 
degrees), and then joining the two 
ends together. 


Taste of Mathematical Observations July-September, 2024 


12|Page 


How to Make a Mobius Strip? 


Step — 1: Cut a long, 


narrow strip of paper. Mark 
arrows at the both ends and 


both sides in the same 
direction. 


Step —2: Give the strip a 
twist (180 degrees) and 
join the ends together. 


ak 


Step — 3: Now you 
have a Mobius strip! 


Let's Experiment With a Mobius Strip: 


Experiment -1 


Take a Mébius 
strip. 


= 


Draw a dotted line 
down the mid of 
the strip. 


oe 


Cut long the 
dotted line. 


F 


We get Mobius 
strip with two 
twists. 


Experiment -2 


Take a Mobius strip. 


Cc, 


Mark dotted line in the 
ratio 1:3. 


se 


We’ll get two interlocked 
mobius strips, one of them with 
two twists. 
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Experiment — 3 


Take two strips 


and glue them. 


; 


Join A to B & C to 
D with an upward 
twist at D. 


Draw dotted line We will get a 
through the mid of square. 
the strip. 


Experiment-4 


Take two strips 
and glue them 


= 


Join A to B with an 
upward twist at A 
And join C to D 
with an upward 
twist at D. 


a 
ms 


a 


Draw dotted line 
through the mid 
of the strip. 


“a 


We will get two 
disjoint shapes, one 
with a twist. 


Experiment-5 


Take two strips 
and glue them. 


Join A to B with an 
upward twist at A 
and join C to D with 
a downward twist at 


_ 


Draw dotted 
line through the 
mid of the strip. 


We will get two 
interlocked hearts. 


~ 
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What's special in a Mébius strip? 

To understand the structural quality of an 
MGbius strip, let us take a MObius strip 
and mark a point with a pen on its surface. 
Move your pen forward continuously on 
the strip. You will feel that to cover the 
whole strip you took twice the time you 
thought ! Kelin bottle (4 dimensional 
structure) can be made using a mobius 
strip but in a clever way. Klein Bottle 


Fun facts about Mobius strip are below : 


1. One Side Only: The Mobius strip has just one side. If you draw a line down 
the middle, you’ll end up back where you started without lifting your pencil! 


2. No Inside or Outside: It’s non-orientable, meaning there’s no clear 
"inside" or "outside." If you try to paint it, the colors will mix because it’s all 
one surface. 


3. Half-Twist: You make a Mobius strip by giving a strip of paper a half- 
twist and then joining the ends together. 


4. One Edge: The Mobius strip has only one edge. If you cut along it, you’ ll 
end up with a strip that’s twice as long but still with one edge! 


5. Mathematical Oddity: In math, the Mobius strip is a non-orientable 
surface that has fascinated people for a long time. 


6. Art and Design: Artists and designers love the Mébius strip. It’s shown 
up in sculptures, jewelry, and buildings, and M.C. Escher used it in his art. 


7. Endless Loop: The Mobius strip is like an infinity loop because it keeps 
going with no clear start or finish. 
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Application of Mobius strip in real life: 


Conveyor Belts: A Mobius strip design extends 
conveyor belt lifespan by distributing wear evenly 
across its surface, reducing maintenance and 
replacement costs. 


Musical Instruments: Some instruments, like violins, integrate Mobius strips 
to enhance sound quality. This design allows sound waves to travel in unique 
patterns, resulting in richer tones. 


Cyclic Proteins: The structure of certain cyclic proteins mirrors a Mobius 
strip, enhancing stability and resistance to destabilizing reactions, which is 
crucial in biochemistry. 


Creative Art: The Mobius strip inspires artists 
and architects, symbolizing infinity and 
dimension interplay, and is used in sculptures 
and designs to convey complex ideas about 
time and space. 


Sources: 
1. Topology by James R. Munkres 


2. The Mobius Strip: A Kinetic Sculpture" by Peter W. Schick 

3. Topology and Geometry" by Glen E. Bredon 

4. A First Course in Topology: Continuity and Dimension" by John 
McCleary 


Rakesh Biswas is a research scholar in Mathematics at D.S.B. Campus, 
Nainital. 
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05 Tenee faxctanr : up aaa vias 


(Numerical Analysis : Introduction & Applications) 


NUMERICAL 
ANALYSIS Ths 


Tria TAH Hi Sat Hrd GAs Hri-wal HAH wu F J fers we 
BA Gad DUT HT Ter SISA SAT UST 21 fata detent Sr yah Hh Se 
ICSI ES SLA a ca A el 
afer faxctaur at arta ui facet eld 
@l SQTSLM: (i) f(x) =e * —5x. 

(ii) f(x) =sin? x —x* -2. 


eee ee ae 
(Numerical analysis) aot Fecayul aftr Purl & | Sc: TS Hel VI Tha e 
fe tones farcyo , Word ot de Bra @ at afea ara saat & urd 
TA St SiR Ted STAM VIR Hed V1 siete Gora farctyo wt sara 
Ol Ga at AAA SiR SRA MeseTST GUTS. St. feetar ad oe a sw 
Cal Gel 81 Cenae fasdyo & seria sade (interpolation), CemeAe 
Sqm (Numerical Differentiation), Waar YRae sternite (Numerical 
Linear Alegbra) 3fe 8 Waid sear fear ora é | tod pe axel A 

& aa F PRR wale gs @ fered ae fered ae fava aga cieita a ter . 
Sg Sa ee ae ee ie es 
URUTARAST step GaedaR Wars fata feu wt we e- 


1.MATLAB (Mathematical Laboratory) 
2.MATHEMATICA 
3.Maple Mathematical Software 


SAh Tea S Hida Gres Sl Wud ud wea aie S Sa fear Gt Gar 
@1 Gea Reaver sat see @a (Approximate Solution) Wa Ord & 
wate sa fatal & e4 ade ea (Exact Solution) Wt Hrd Sl Saew Tet 
Ss Se Ua hc ae etic ene GI 
al | 
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Interpolation: The Art of Reading Between the Lines of Tables 


Sag Beg Urs Tra S sia, Gel Re fH sot weet Ht SIF 
& fee Shad Gag ate Ht ToT Be, ws Ud Gedt ot acter Rufaat & sq 
ord U1 SA VOR F Gael faa F GA ae VAT, Ish (Curves), AU WW 
ford farts farg ox asf srrar eet wt fez & Bd US4 or SAM wT AI 


add Vaa 4, ARR S Saha Tosi A sa areal Steal, SUSU ST 
ara wf udie Stare! set Ger, TA A SveRuleaSH HT WaT Imperial 
Standard Calendar ® afer 9 fear ate UM, GT AeA ANT BTR arent 
atl Sat GeR, He faxty sia tae srqdaH (Linear Interpolation) &1 War 
HH Gal He (Cord Function) Aha Hrd 2, vi fe ada F Sinusoidal 
Function & GHA a | 


US TH Hel aj Hel Sa sie ht Heo Hea s fe Svea HT TANT, 
pea NA a a ed eed lla IR 
Ores warirerenfeaat Ud afb retgH cbr of, ge fae A ara Ler el SATELUT 
— fee Sine Function ® fedia alle Second Order SUE Ud STAT 
SARTe Ae SULA Interpolation with unequal Interval Auda 


TPT TSCA Ti oT APT Becks 81 
SASL H ALAA S Svea Hl SARS - 
Year 1911 1921 1931 1941 1951 
Population 
(Thousands) 12 15 20 21 39 


BUTT PRU F 10 GSH SARA OR POT & sits tea fers 7a 
Sl SVC fafa d Areas S faa He (Function) Ht Beraal B $A Vat 
Hipsl Si WANT Ht SH SA TU Hea a fet ot av ot caer aru A 
a ee 
wl l 


Uo afar, wa. ot. th of. aida, ecat A waa. & oe! 
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06 RELIGION N MATHS=¢ 


We heard them say "Science 
and faith cannot co-exists; the voice 
of reason or the voice of faith, must 
drawn out the other". So, what to 
choose and what to abandon? Well, 
I'll not discard either. Instead I'll 
say that I need both Math and 
religion, the former to help me 
invent wonders & to latter to 
bequeath me with moral conscience 
to not misuse those inventions. 


What is the largest number your mind can conceive? What is the size of the 
universe? The answer to both these question is the same. The answer is not 
infinity, it is Zero, and so is the largest numbers. 


I know it’s difficult to comprehend but let me explain. For every 
Positive number, there exist a negative number in MATHEMATICS. For 
every matter “there exist" an anti-matter in nature. This is the biggest picture. 
Therefore, when you put everything together, the size of the universe is zero. 
Zero is there simultaneously everything as well as nothing. That's why it's 
called a WHOLE NUMBER. You add or remove anything from this whole, 
it still remains a Whole. 


So this is where I am 
reminded a famous quote by 
Albert Einstein. "SCIENCE 
WITHOUT RELIGION IS 
LAME, RELIGION 
WITHOUT SCIENCE IS 
BLIND” 

The history of Zero satisfies this quote brilliantly. In India, The 
SANSKRIT word for "EMPTY" or "BLANK" is "SUNYA". This sunya is 
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transliterated, within the Indian system of Numerology, as the idea of zero 
and indeed the symbol "O as we know it today. If we think about this circle 
"O" it suddenly takes on a ceppro priateness to the notion of nothing, even 
pictographically. 

For at the center of its circumference is a blank similar to the void in the 
center of the sky. This Profound correlation between MATHEMATICS and 
NATURE can be used to explain the evolution of Religion. 

MATHS and RELIGION are fundamentally similar, as they both try to seek 
truth & use faith to find it. Mathematical proofs have always lent a helping 
hand to explore nature allowing us to procure reasons behind religious 
beliefs. Creating more belief in both Math’s and religion. Progress in each 
allows a person to be more patient and faith to discover more about unsolved 
mysteria in NATURE. 


"You know, I don't think math is a science. I think 
it's a Religion" 


"A religion?" 

"Yeah. All these equation & when are like 
miracles. You take two numbers &you add them 
they magically become one new number. 

No one can say how it happens. You either believe 
it or you don't. 


The whole book is full of thing that've to be 
accepted on faith. It's a RELIGION!! 


Source: Calvin and Hobbes: Maths Is a Religion (Comic Book) 


Himanshu Bhatt is an alumni of M.Sc. at M.B.G.P.G. College, Haldwani. 
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07 SS ee are a 


PHILOSOPHY [iiaadaaigsi 


URd & Mea wd & Wale GHA Wado UHR S waa fed 
RAE RIEPTR GA ARTY I wee 3 SSF SOT AT YS HCN led E | 


a3 omer sa Hoe ghar a 
aa fel a Shes aie She eta S UM wt Hirer a 
am far dee aka oar fora 21“ 


Tord HT Yard sas wt He set ae HT el ST Va 

Ho Hake sik Pa a ara sr, cha wag 4 
cae pemt rn a eT amet ae 
el sft @ Bde scat fe eH Hut Seo at aT He 
Uhl HS saat or ei aw wea @ f& faa w 
ayia Md Gr STAM Hes & fee sft soo a aeT | 


qfora Veta fe usr é, Sa UIT A wepfa say 
Gad wr auls axed @, sor faxerpra Tau S STH 
HU S, HATA SL Gl Sd HI Hea fe ae Vad e ae 
Sas ole Wt Stl Tora Hl Gael fe Tal & sa sire 
ae feet oar fe dh 4 aaa sel fears, Tora sot 
Tart UT st HT VA Bl aR Sa say & sik 
SATHIeA TH SAT LSM, Ae Yet Ux wha Le ATA Ye | 


HPS Saleen S saat Urar A fot area, ah HT SA she gaat aga 
Ol VASA G1 VIR Hea * : 
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SAM e fo fat a wept ensil or ahd shan wp viplae ten et 
ele @, a ata Ut sea SAT St ora S fH sre al a waar wrplaw tent wh sits 
Aaa di sida: ea ors oS pla een |S Feri cafes aa Sh se eH UAT 
Slant weplie Sensi Hl Us Be Gls ¢? Hel Sg F al sel Sra Xe fe hat 
sed (infinity) EMT? RI Sel Haes a gan Ht sa ui Up rplaw ten e 
fox Sah Se SM arch srchh Urep ides SOT EA SiMe Val or Ha arg al St TST 
Wed é | 


SU ST GAA @ f& 142434... = -1/12 Baga sa a alsa feat aT 
Tha 8? US AR Marat S sa TRUTHS HI 1/8 Hi eVlal a aware 
PRU GA 8? 


feead or aria Blea : Heo wifi fe va 
Bea A sig PST A Has sik Th wz gu el 
ARUP AT sfafy sare, Hele sh ises 
We ¢ Ghal el Sah few wr sifafa wl sae 
OR TUS sit & HA F ge He ST, 
UM Pay (n) 8 ( nt] ) FSS HART 1 Tet 
SI oTUT SiR Aa sifafy SSA Ve Goa S| at 
dled WI ae F al Bal SA & Taye GA 
SAM se yl ASarl & few ors SAS UT GaAs | 


Her Hl SAMA AS : Hex HI ah Ve Fala 
ef oti d dala teneil a1de 
Tord wu S sa sel @, Ul Ge WH sat 
DOR ot sriacn 8, it mpi tensi & se 
at get F afte @, Ht wore era 81 ae 
aber dia @ Bea @ aif ea war: 
Ut scans HI Ue GT Ad | 


PO Te sear wa. Fh. oh oh. Hite, sear A aftr & ienelf S1 
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08 The Spiral of Life : 
Understanding the Fibonacci Series 
PIS Upasana Negi 


Is there a mathematical formula for beauty ? You migh be surprised ! 


Have you ever counted the number of petals on a flower? If you’ ve 
ever taken the time to count them on a perfectly intact bloom, you might 
notice something curious: many flowers have 3, 5, 8, 13, 21, or even more 
petals. These numbers aren’t random; they follow a pattern that appears 
over and over again in 
nature, in places as diverse 
as the spirals of seashells, 
knthe branching of trees, and 
even the swirl of galaxies. 
Imagine a _ sequence of 
numbers that has captivated 
mathematicians, artists, and 
scientists for centuries. A 
sequence that not only holds 
mathematical beauty but 
also reveals a hidden order 
in the world around us . 


Do you recognise these numbers? 


This is the Fibonacci sequence—a seemingly simple series of 
numbers that appear in the most unexpected places. But what is it about 
this sequence that makes it so special, and why does it resonate so deeply 
across different fields? Let's embark on a journey to explore the 
fascinating story of the Fibonacci sequence and uncover the secrets it 
holds within. 


The Fibonacci sequence is a series of numbers in which a given 
number is the addition of the two numbers before it. So, if you start with 
0, the next number will be 1, followed by 1, followed by 2, followed by 
3 and so on. i.e. 0,1, 1, 2, 3, 5, 8, 13, 21, 34, 55..... 
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As you can see, every number in this 
series or sequence is obtained by adding the two preceding numbers. 
This simple series of numbers is referred to as the Fibonacci sequence 
for Fibonacci series. And individual numbers in this sequence are 
often called Fibonacci numbers. The Fibonacci sequence is 
represented with this formula 


F(n) = F(n-1) + F(n-2) ; where n>1. 
You can use this expression to find any ‘n’th digit in the sequence. 


There are many more applications The Fibonacci Numbers 


of Fibonacci numbers but let me 

tell you what I found most 112 3 5 8 B uM § . 
inspiring about them is how they 1 1 4 § 2% 6 169 4 156 3025 .. 
show beautiful number patterns. 

Start with the sequence: 1,2,3,5,8,  1*1* = 6=23 

and 13. When you add consecutive 1 * 1+ 4+ 9 =15 =3x5 

Fibonacci numbers, you get the 1+1+4+9+ % = 0=5x8 

next in the sequence. But 1+1+4+9+ 25 +64 = 104 =8xB 
something special happens when 2irat Pr eehOes 

you add their squares together. 1+1+ it oe +8=8x13 


For instance: 

124+ 17=2, 124+ 22=5, 22+ 32= 13, and yes, the pattern continues. In 
fact, here's another one. Suppose you wanted to look at adding the 
squares of the first few Fibonacci numbers. Let's explore the results. 


Starting with 1 plus 1 plus 4, we get 6. Adding 9 brings 
us to 15. Adding 25 gives us 40, and finally, adding 64 results in 
104. 


At first glance, these numbers don't appear to be Fibonacci numbers, 
but if you examine them more closely, you'll notice the Fibonacci 
sequence hidden within. Let me show you: 

6 is 2 times 3, 15 is 3 times 5, 40 is 5 times 8. Recognize those 
numbers? 

2,3, 5, 8—it's Fibonacci! How fascinating, right? 
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Let's take a look at the last equation. Why do the squares of 1, 1, 2, 3, 
5, and 8 add up to 8 multiplied by 13? 


Lets understand using a 
simple diagram. We begin with a 
1x1 square, and place another 1x1 
square next to it. Together, they 
create a 1x2 rectangle. Below that, 
we add a 2x2 square, followed by Whats theo! theca 
a 3x3 square, a 5x5 square, and Area ~ Height x Base 
finally an 8x8 square, forming one Area= 12+ 17+ 22+ 35% 87=8x13 
large rectangle. 

Now, let's consider the area of this rectangle. On one hand, it's 
the sum of the areas of the squares within it—exactly as we 
constructed it. This gives us the area as | squared plus | squared plus 
2 squared plus 3 squared plus 5 squared plus 8 squared. On the 
other hand, since it's a rectangle, its area is also the product of its 
height and base. The height is clearly 8, and the base is 5 plus 8, which 
is the next Fibonacci number, 13. Therefore, the area is also 8 times 
13. By calculating the area in two different ways and getting the same 
result, we understand why the squares of 1, 1, 2, 3, 5, and 8 add up to 
8 multiplied by 13. If we continue this process, we'll create rectangles 
with dimensions like 13 by 21, 21 by 34, and so on. 


Golden Ratio: Dividing Fibonacci numbers, like 13 by 8, yields ratios 
approaching 1.618, the Golden Ratio. This ratio defines the golden spiral, a 
logarithmic spiral that widens by a factor of phi every quarter turn. The 
golden spiral appears widely in nature, such as in seashells, ocean waves, and 
flower buds, and also influences art and architecture. From iconic buildings 
to galaxies, the Golden Ratio’s ubiquitous presence is why it’s known as the 
divine proportion, reflecting its broad significance. 


Upasana Negi is currently a student in the 5th semester of her B.Sc. 
program at M. B. P. G. College, Haldwani. 
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09 The Story of 19 Camels 
e449) Ritu Goswami 


There was once a man ina 
village in Rajasthan who had 19 
camels. Before he died, he wrote a 
will that said his camels should be 
divided among his family and 
servant. He wanted half of his 
camels to go to his son, one-fourth 
to his daughter, and one-fifth to his servant. 


In a quaint village, the residents faced a dilemma: how to divide 19 
camels without harming any of them. Since half of 19 is 9.5, the villagers 
were distressed and called upon a wise man for help. 

Arriving on his own camel, the wise man suggested adding his camel to 
theirs, making it 20. He then proposed a simple solution: 

e The son would receive half (10 camels). 

e The daughter would get one-fourth (5 camels). 

e = The servant would take one-fifth (4 camels). 
This totaled 19 camels, allowing the wise man to take his camel back home. 
The villagers rejoiced, relieved that the problem was solved without harm. 
This story reflects our lives, represented by the "19 camels": 

e Five sense organs (eyes, nose, tongue, ears, skin). 

e Five action organs (hands, feet, tongue, urethra, anus). 

e Five life forces (prana, apana, samana, vyana, udana). 

e = Four inner faculties (mind, intellect, ego, consciousness). 


Balancing these aspects can be challenging, but like the villagers, we can 
introduce the "camel" of humanity—compassion and understanding. By 
embracing kindness, we can navigate life's complexities and discover true 
peace and happiness. The tale teaches us that creative solutions rooted in 
empathy can transform our lives for the better. 


Ritu Goswami is an alumni of M.Sc. at M. B. G. P. G. College, 
Haldwani. 
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10 Uist Peko ates TAF 
afi vt 


BIOGRAPHY 


seage sey suet fers eat & few ge 

fay F uRte 8, Saar AH @ Ueral a Raid! 

Cima Ue Ted HH aT Hl Area 2 f& fra atria 

Hist Ht Verda F asec 4 sot eat Saey wT, 

Bae THe Y- ws aftrag vist hehe eters 
l 


Sa 8 ved aftrag dis faarail S afefaa a 
Ul PH: Gals, USS a Tes Ht Aa Heard 21 
S84 4 vect ar feast or Ue cue SRA Wet 
far sik wer fe faare dis S carer i @l Gerd 81 oe F angRcs 3 alfa Sa 
Gar fanrst at ad Het! Bel faa ssc 3 BH Sl sas | GH S waar faust 
wr afta eed eu Ma 9 fore wa & vet wt Sat or ara 2 fethPrera 
waa ada F aftrdta aa a aftimaxr Ref set fava F et vat 1 sas & 
VSR Hl ToTHY HVA A Ge AAA stead Guar rg SAE! 


UH Titrag aitst eka sfers SAH or ors 17 asx, 1826 Hl aT 
& SAAR Usd & Up Ble Tid SAC H, Up Rig Ula } UR gail Uy, sR saw 
Qosndt sas F fren wt stad gaunt wt pat tt 18407, aad et og A, 4 
wl SAH alal & US SAAR Yor fla aM, ales F Vay Gear Spat F USS HL Ua | 
Bicife, 1842 HF sawl ardt wr Pes et va, ferred ae Sa ol Star BlsHr 
Wat & os Sa wera F eaiaka st etl Get & os wa 8, AF 
SIT I eA He far df Gazer URaR ult a sie Sac far aed a 
fed ore oF, safer ae srtfarc en fer a enftfer ren ured He! Staifes, GAA wT 
TA fra & ik afte srepita en, sik a sr afrdla wast et Yost 
wag feared 81 Gad Tort & Ree sazet osu S snactatea 21 Ma ofeat 
Tora Plexo Hl Sa HA A Sed HAret 2 fe F saa sia Rreropl & a4 S at 
am og od U1 Ge SAT sifedta ators isu or uNte Gera aT 


1846 0, sae fara, Ss wl fers faufaercaa Yo, SAH AST Sea 
ar ORaR at facia Ruta al sea SAT UT! BS A, M4 get eamea wt fet 
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& fae seas OS} AST TAS eh, tea Saw cas A uw qecauuf als aa 
oa Ga URE Mtrag ore Heke are & Pad F are wets fextsercra 
Sa 4 aftrast ore Ske The & ORS A ur car BS for, vt Ga WAT 
Tiered & ws Hecagul aal A soft a1 aaa AAS St ofa al Gears sik Tora 
saat Tet Sa al viene fear fase wu S, Tha 4 Ga ot aaa af at 
fafa” Prag, si aire faxcenr sik wikeret HI UE Fecauul feeT eS! Ae eT 
Tele & Te, M74 os afte seas at alsa sik Wf Sa S afta A PRA 
wan oF Pole fear! sae fara sa sacra HI tev Mier fear, six saw ste 
1847 Ff, S44 39 sot afore Rien HI art ser & fare ates fasfaaraa F was 
fora sfets faufaerca F, S444 afta & wg Hers afore & sells siete feoaT | 
saa ore Fed deg Genial, Hex Ia AS Bade, HaHa PRK, sik Meslkes 
SS GS Ta AT fhe A SA Tdragil & Be SH SS HT Alar TAA & 
Torta a oY six Ut Te SAM A Bere Ver! shes A face ae at asf (1847- 
Bee etal ree ly eta eller ee 
] 


1849 Ff, a3 fens fayfaaraag A cihewe sot aorta Ren aN A Tet 
RSS so Torta Me HT faeaa fear six ae F sas Hecawyf ara feu 
faa a we ory aitra BH Ala AA ard 81 Maa A afta & oe act A necaguh 
amen fey, sik Gad Be sie Ut atta sik faa & ws aat F saan feu od 
€l SAS HS WAG aman Aafafed e: 


Sa a1 ae UR OTE Saat Gel Hag UR GTS Bes, a WISH Gers 
& faa & a A es GAS War Sec V1 1859 A AAA A Um UR Me Ut 
veprisra feoar fered SSF SA Ger Hag wT Cone at sie Ma ersulafee wr 
Tedd Val Ge SISTA Hed 8 fH sa Gal haar } al te -Afaara okra ww 
fairs Rar oR Bie &, fers set dH A axe Reg set far TT VHT S| Ge WARM 
Tord UIA We Si Heal sacs GaAs A S Uw AM ores 


1. Sea or ger neal aha wares & aa Ae! 1s54 A Mees a V4 
Ue URS ORS fea! Sa RSI 8 Ss Re -afeaisca waa & gic 
@l sreren wa, fea are TARA Saale & Su F GAT orale | ae gia 
afed Udel HR Fe sarah VIA GT SAAT STA & (AT UH Sia VAM Pra S| 
SF ot sa waftte a stead ete & aaa aac aia & aera a 
Hecagul yftent Furs | 

2. Wat otacan farcoured aah ate ara fear! Se Hlieias tags 
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GER I SHSM & fee Aaa Gael GI RGA Hh, ase aaa vp 
Hifaont saeun ot M44 Gad Torte sid Wars Het &, fora eA a 
fata ver & ufea ater wt ea far oI Gea a! 


3. Wat sdoa oapes 4s tara fear sik Gad a oR Ss Sea OT 
VATA SSF SAA GH UH Far ater fara fran, at srafrct Hraf az 
aL Sale Bik aorta fax & few ep Faye Magia FTA eI 


wets {5 oF aften of sa aftr & aa F gan é fers oa War F 
THAT Seed GX O| Tra or Hls Hh ora VA & ATA S AGUA Hrd BH st 
oRfea stare! cies sar aa 8 fe afe Sas ot ale a Sle a wes aifaet ae 
aaa & Rad cet sre Ghat ox ore St UT Sua AMT a 

SF GT Carey SAT S St HAR eT! F TATA S ST STRat S Fe 4, sik 
at To iat 8 SA og oR THR tareg Sasi wr ars fear! See faxts 
wy S afew Ht Ga a, GT SA SAS US HR sk aiscrat SA eh 1862 F 
Ss ot andl uftoray Hla 4 gs | Steif, SAH dl & He saul qe Saat 
asad sec farts 781 oF SOF tare A YER & few sect Tet TT! 20 Fars 1866 
wr, Hs OT Pe Sl TA SA BA F act 39 AY H 91 Gawl A sech S Aaya 
MoH & ORI gs | SAGA S se, FAH HS He Me Hal Hl Sav oral six 
wear 4 Get fear 


afets S45 19df srered & Gas VHTaRMeh Torah AS Ue Y1 Stel Tora 
Shur a Ghats sry aftra & os dat wl gurida fern, fora a faxes wo 
4 faxcenr, Sata, sik ten Ragia afta o1 Hers G4 Sahar snue 
Tfora & fawre A Hecayel yfter Pur 81 Gare a Sreahes set Ht fora 
ol aad Heal sages wash FS vp AR ord 8, sik Saw ERI Vida 
hha cafe wifset sx lars & ry sata sraftie vecapul re gs 21 44 
al char ai ord ae festa @ fe be up ales st afore Aen dagvl fas sik 
mitra & aa al sad Pad! 31 Stat farsa SR SAS ERI fu mG wre sire 
Tifa sie darhtapt & fere Won Bla TA BU eI 


@dkrte) A afora & wera sare s si M. B. P. G. College & Wd Bae aul Sa 
UH & SAUled HUSA & Uae e! 
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11 Amalie Emmy Noether: Most Influential Women 
BIOGRAPHY [Raga 


This article explores the life of Amalie Emmy Noether, 
highlighting her contributions to mathematics and her efforts to gain 
recognition in a gender-biased field. It aims to inspire students, especially 
girls, by showing how an ordinary person can achieve extraordinary 
success despite facing numerous obstacles. To make the biography more 
engaging, it includes interesting facts throughout. 


We begin our article with a scenario of a birthday party [1]. 


At the birthday party, Dr. X asked Puzzles 

Puzzle 1: “A sculptor named White, a violinist named Black, and an artist 
named Red met in a café. One of the three said, ‘I have black hair, one of 
you has red hair, and the other has white hair, but none of us has hair the 
color that matches his name.’ Mr. White answered him, ‘You are quite 
correct.’ Now I ask you, children, what color hair does the artist, Mr. Red, 
have?” 


The room grew quiet as the children started to think the puzzle through. Then 
suddenly Emmy shouted out: “I know! The artist has black hair!” 


Puzzle 2: “Let’s say that you want to write all the whole numbers from 1 to 
100. How many different numbers will have at least one digit that is a 7?” 


“There are 20 of them—20 numbers,” Josef (one of child) said. Dr. X turned 
to Emmy, “Do you agree with Josef?” 

“No, because Josef counted the number 77 twice, once for the ones’ place 
and once for the tens’ place! There are only 19 different numbers with 7 in 
them,” Emmy announced. 


Puzzle 3: “There is a man who wants to take a wolf, a goat, and a cabbage 
across the river. His rowboat is so small that he can carry only one of them 
at a time. If he takes the wolf across first, the goat will eat the cabbage 
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while he is gone. If he takes the cabbage across first, the wolf will eat the 
goat while he is gone. How can he carry the wolf, the goat, and the cabbage 
across the river without losing any of them?” 


Emmy said “so the farmer goes back and gets the cabbage, but now comes 
the clever part. When he leaves the cabbage on the other side of the river, he 
puts the goat back into the boat and carries it back to the first side again, so 
that only the cabbage remains on the second side. Now he leaves the goat on 
the first side of the river again and carries the wolf over to join the cabbage 
on the far side. The wolf won’t eat the cabbage this time either. On his last 
trip, the farmer takes the goat one last time, and in that way he gets all three 
to the other side. It may seem indirect to take the goat across the river three 
times, but the farmer has to be careful. You see, the goat is really the only 
problem—he is the one that will either eat or be eaten. As long as the goat 
isn’t left alone with one of the others, everything is fine.” 


Dr. X said. “You thought it through carefully and well, but can anyone think 
of a different way that it could have been done?” 
“Yes,” Emmy quickly said. 


(Emmy has provided all the answers! Let’s see if you can come up with 
solutions too, students.) 


Dr. X shifted the conversation to a more profound topic that “Can she be a 
mathematician like her father when she grows up?” 

“T doubt it. There is no place at the university for a woman scholar,” birthday 
girl’s father said. “Emmy will grow up to be a wife and mother. That’s a full 
life for a woman.” 

Amalie Emmy Noether was born on March 23, 1882, 
in Erlangen, Germany. She was the first of four 
children of Jewish Parents, Max Noether and Ida 
Amalia Kaufmann. Her father has been called the 
finest mathematician of the 19th century. 

In 1973, another mathematician, Irving 
Kaplansky wrote “It is surely not much of an 
exaggeration to call her the mother of modern 
algebra,” and his assessment still stands. Because no 
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one expected Emmy to grow up to be an important scientist, the records of 
her early life are sketchy. Actually, Emmy did not appear exceptional as a 
child. Playing among her peers in the schoolyard on Fahrstrasse she probably 
was not especially noticeable-a nearsighted, plain-looking little girl, though 
not without charm. 

After elementary education, she studied German, English, French, 
and arithmetic and was given piano lessons. At this stage, she aimed to 
become a language teacher. After further study of English and French, she 
took the examinations of the State of Bavaria and, in 1900, became a 
certificated teacher of English and French in Bavarian girl's schools. 
However, Noether never became a language teacher. Instead she decided to 
take the difficult route for a woman of that time and study mathematics at 
university. Women were allowed to study at German universities unofficially 
and each professor had to give permission for his course. Noether obtained 
permission to sit in on courses at the University of Erlangen during 1900 to 
1902. She was one of only two female students sitting in on courses at 
Erlangen. 


In 1907, she was awarded a doctorate after working under Paul 
Gordan. The work reflects her mentor’s algorithmic approach to invariant 
theory. Later she will describe it as “Calculations,” “Formula Thickets,” or 
even just a “crap” (see [1]). After completing her doctorate, the typical next 
step in academia would have been to pursue habilitation. However, since this 
path was not available to women at the time, Noether remained in Erlangen, 
assisting her father, who, due to his own disabilities, greatly appreciated his 
daughter's support. Meanwhile, Noether continued her own research, notably 
influenced by Ernst Fischer, who took over Gordan's mathematics chair upon 
his retirement in 1911. Noether reflected on Fischer’s influence: 


“Above all I am indebted to Mr. E Fischer from whom I received the decisive 
impulse to study abstract algebra from an arithmetical viewpoint, and this 
remained the governing idea for all my later work.” 


Fischer's influence guided Noether towards Hilbert's abstract 
approach, moving her away from Gordan's more constructive methods. This 
shift was crucial for her growth as a mathematician because, despite Gordan's 
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significant accomplishments, he had his limitations. Max Noether, Noether's 
father, commented on Gordan (see [2]): 


“Gordan was never able to do justice to the development of fundamental 
concepts; even in his lectures he completely avoided all basic definitions of 
a conceptual nature, even that of the limit.” 


Noether's reputation grew quickly as her publications appeared. In 
1909, she becomes a member of German Mathematical Society (Deutsche 
Mathematiker-Vereinigung) and delivers a lecture at its annual meeting in 
Salzburg, the first woman to do so. During these years in Erlangen she 
advised two doctoral students: Hans Falckenberg (doctorate 1911) and 
Fritz Seidelmann (doctorate 1916), who were both officially supervised by 
her father. 
In 1915, Noether received an invitation from Klein and Hilbert to continue 
her post doctoral studies in Gottingen. The impetus for this invitation was 
Hilbert's work in physics, specifically his engagement with ideas related to 
the theory of relativity, which were in line with Albert Einstein's theories. 
Hilbert realized he required the assistance of an expert in invariant theory, 
and after consulting with Klein, they extended the invitation to her. With the 
backing of Klein and Hilbert, Noether applied for certification to teach. Her 
application sparked a heated debate within the faculty, leading them to refer 
the matter to the Ministry of Culture. Given that the case raised a 
fundamental issue—whether a qualified woman had the right to teach—the 
ministry chose not to set a precedent. Instead, a compromise was reached 
that allowed Noether to teach courses listed under Hilbert’s name. For 
example- a course given in the winter semester of 1916- 17 appears in the 
catalogue as:- 


Mathematical Physics Seminar: Professor Hilbert, with the assistance of Dr 
E Noether, Mondays from 4-6, no tuition. 
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During this period in G6ttingen, she made a _ significant 
contribution to physics with her theorem. It asserts that if a physical system 
exhibits a continuous symmetry in its action, then there is a corresponding 
conservation law. In other words, a specific quantity remains constant as a 
result of this symmetry. For instance: (a) If a system has spatial 
translation symmetry, then linear momentum is conserved. (b) If a system 
has rotational symmetry, then angular momentum is conserved. (c) If a 
system has time translation symmetry, then energy is conserved [4]. 


In 1919, she begins her teaching career as a Privatdozent, a position 
without renumeration. Indeed, Noether arrived in Gottingen during World 
War I. It was a time of great hardship, and she lived in poverty during these 
years while politically evolving into a radical socialist. Despite these 
challenges, these years proved exceptionally rich for her mathematically. 
Hermann Wey] (see [2]) describes Noether's political views: 


During the wild times after the Revolution of 1918, she did not keep aloof 
from the political excitement, she sided more or less with the Social 
Democrats; without being actually in party life she participated intensely in 
the discussion of the political and social problems of the day 

In later years Emmy Noether took no part in matters political. She always 
remained, however, a convinced pacifist, a stand which she held very 
important and serious. 


After 1919, at Géttingen, Noether shifted her focus from invariant 
theory to ideal theory, developing an abstract framework that significantly 
contributed to the evolution of ring theory into a major area of mathematics. 
Later, she published a paper about the theory of ideals in which they defined 
left and right ideals in a ring [1]. In a 1924 paper, she established five 
conditions on a ring that led her to conclude that, in such commutative rings, 
every ideal is uniquely expressible as a product of prime ideals. In Géttingen, 
Noether supervised more than a dozen doctoral students, though most were 
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together with Edmund Landau and others as she was not allowed to supervise 
dissertations on her own. 

Further acknowledgment of her exceptional mathematical 
contributions came with invitations to speak at the International Congress of 
Mathematicians in Bologna in September 1928 and again in Ziirich in 
September 1932. In 1932, she also received the Alfred Ackermann- Teubner 
Memorial Prize for the Advancement of Mathematical Knowledge, jointly 
with Emil Artin. However, in April 1933, her mathematical achievements 
were rendered meaningless when the Nazis dismissed her from the 
University of Gottingen due to her Jewish heritage. 

She accepted a one-year visiting professorship at Bryn Mawr 
College in the USA. Noether ran a seminar during the winter semester of 
1933-34 for three students and one member of staff. They worked through 
the first volume of van der Waerden's Modern Algebra. Additionally, she 
also began giving weekly lectures at the Institute for Advanced Study, 
Princeton. There, she meets several familiar figures, including Hermann 
Weyl and Richard Brauer. However, she remarked about Princeton 
University that she was not welcome at "the men's university, where nothing 
female is admitted". 

On April 14, 1935, Emmy Noether died due to complications 
following surgery to remove a tumor from her pelvis. Her body was 
cremated, and her ashes were interred beneath the walkway surrounding the 
cloisters of the M. Carey Thomas Library at Bryn Mawr. 


Despite receiving little recognition during her lifetime for her 
significant contributions, Emmy Noether has been honored in various ways 
since her death. A lunar crater bears her name, a street in her hometown is 
named after her, and the school she attended is now called the Emmy Noether 
School. Pavel Alexandrov, Albert Einstein, Jean Dieudonné, Hermann Weyl, 
and Norbert Wiener all regarded her as the most important woman in the 
history of mathematics. 
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Recently, a book “Emmy Noether: The Most Important 
Mathematician You've Never Heard Of” by Helaine Becker (author) and Kari 
Rust (animator), is a fantastic way to visually express Emmy’s brilliance and 
ideas, to kids. Some recommended readings also include references. 


Finally, I want to say that writing this article has made me deeply 
connect with Emmy Noether and her mathematical contributions. One reason 
for this might be that, like Noether, I am alos a nearsighted person. 
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